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AB.S'IKACT

I'licic arc at Ic.ist ten niinntt' species dl ( iiihK Imar

lie tropical ca.stern Pacific: citjlit species assiuneil ti

iliiilai' in

I ( (iiiilij-

locdnliii and tA\o to CarditclUi- Ki^lit ol tliese t,L\a are ile-

sirilieil liere lor the first time: Ctinilijlui-iivilid sjkiisii new spe-

cies, CUiiuli/lii(-iirilia fcrnancliiui new species. Ctiiiili/liinniliii

koolsdf new species, CDudi/hHiirdid (•lni}<:,iilii new species, Cdii-

ili/liictii'iliii kiiiscnu' new species, ('(mdi/ldciinliii :^fi:j,i'ri new

species, ('iirdilillii iidldpiii^aita new species, and Ciii'dilcllii

didrii'ld new spi'cies. M:iii\ ol tlie new species seem to lie

endemic to islands.

INTRODUCTION

TIr' t j)iiil\li)caitliulae i.s a giniip nl iminile inaiiiii' lii-

\'al\es that lirootl their vouiil; willnn llieii mantle ca\it\.

F". Beniard (1S97: 205) siu«4ested that thi\ derJM'd li\

neotem from the (^arclitidae; howcM-r. the lamiK ina\

lie pnKph\k'tic, with some ciincntK iiii'liided ta\a <le-

rised from other ifroup.s. ThiTc also remain some si'j;-

nificaiit miresoKeil questions ahoiit \\liic'h ^eiieia eon-

stitntc the (.'onti\ loeardiiiiae. For example. Ohavan
I 19(S9: o49-55()) placed CanlitcUa. which has an external

li'^.iiiii'iit ;is well as a central resililer. in the ( ^arditidae,

liiil all(ie:ited C'ardilop.si.s. which has oiiK ;i central )'e-

sililei, ill the ( ,'ond\locarclii(lae (op. eit., p. .l.'iS). the\ :ire

othenxise \in\ similar. ProhaliK onl\ moleciil.ir e\ ideiiee

will resoKc this and similar i|iiestions. Iieciiisi' iiniiia-

turizatioii iiia\ have occurred more than once in the ( lar-

ditidae. which, at least in substantial part, are liroodi'rs.

The CoiuKlocardiidae is imexpeetedK di\eise. ;iiid m
recent \ears iiumx new spt^eies have lieeii deseiihed a

si^iiiheant immlier ol them endemic to small 'j;eo'j,i,ipliic

areas, partieiilarK islands i Salas :uid Kohin, WMi). ,Salas

and Cosel, 1991; Ilavami and Kase. 199:>: Middellart.

21 Hit). 2001, 2002a, h).

' Mailiii<,;adtlress: SUl San |iule .\\eiine P:ilo Alto. ( :A, ') l.itXi-

2(i4ll US.A; also Hesearch .Associate. Saiit.i B:iih:ii:i Miiseiiiii of

Natural lliston and the Natural llistor\ Miiscinn nl l.ns \ii-

ileles ( :<>nnt\.

The piiipose ol the present stiidx is to put on record

the di\ersit\ of the (^oiuKlocaixhiilae in the tropical east-

ern Paeifie, wiiere there are several mideseribed species,

based on material that li.rs reeeiitk become axailable,

.All the spt'cies discussed here are muler 3.1 mm in

length, with most under 2 mm. Oonsequentlw litjht plio-

tograpli\ is ililficiilt, and the illustrations liei'e were pre-

pared with sc;miiiiiL!; elet'tron microscopes at the Cali-

fornia Academx ol Sciences, the Ui]i\('rsit\(il Southi'ni

California, and the Naliii":il llistor\ .Museum ol Los An-

geles Conntx.

In the lollowing Ireatineiit. each \alid taxou is lol-

loxved 1)\ a s\uon\in\, description, information on t\pe

specimens and txpe localities, notes on tlistribution and

habitat, the et\'mologx of the new species names, and an

additional iliscussion. The s\non\inies incliule all major

accounts about the s|iccies, but not minor mentions in

the literature. The distributional information is basetl on

Recent specimens I haxf examined, I'xcept as notetl.

Tlie onK' fossil ocern'reiRc was taken Irom the literature.

References are pro\ iiled in the Literature (ated for all

xv'orks and taxa iiieiitioiied.

ABBREMATIONS

The lollowing abbreviations are used in the text: AM,
Australian .Mirseimi, Svdiiev. .\iislralia: (,',AS. California

Aeademv ol Sciences. San hraiicisco. < 'alifornia, USA:
ICZN. InteriKLtioiial ( 'ommission on Zoological Nomen-
clature: INHio histitiilo Nacional de BiocHxersidad, .San-

to Domingo, lleri(li;i, ( .'osta Hica; L.AC^.M. Natural His-

torx' .\lusetnn ol Los Angeles Countx. California, US.A;

PR!, Paleontologic':il Research Institution, Ithaca, New-

York, L^SA: MNIIN. .\lus(-iiiii National d'llistoire Na-

tiirelli', Paris, i''];ince: SBMNII, Santa Barbara Museum
of Natural lliston. Santa liai'bara, California. L'S.\;

UM.ML, ,Marine invertebrate Museum. Rosenstiei

School ol Marine ,iiid \tniosplieiic Sciences. Miami,

Morida. IS.\: ISNM. N;itioual .Museum of Natural His-

ton. Smithsoiiiaii Institution. Washington. I)( .'. USA;
/M(', Zoologisk .Museum Copenhagen, Deimiark. .Ma-

terial in the private collections of Carol C. SkoiiluiRJ,
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'I'altlc I. Sonic kt.'\ clianiclcrs ol (;ist<-ni Pacific ( 'i)niKl()(arclii<l.ii

Si, ipc Radial/com niareii I. il rilis Pnidissoconch Hinge

Conchjlocardia digucti nairow-triiioiial 6-11 hroad railiai.s/coiii-

niaiinnal bars

Cornhjlocardia hippopns trapc/oi<lal

Coiidi/Iocardia sparsd trapc/oiclal

7-.S rudiaK, larnc-.! aiitcri-

orlv/iiKidcialc (.iiiiiniar-

y;iiials

4-5 broad radials; po.slcri-

or slope iinsculptiircd/

conimai'ginal striae

Coiidi/loairdia fcnuindiiui linjad-trigmial 7—S low radials/strong

eoiiimargiiials

15-16 radiiils/nioderate

commarginals
9-10 radiids, smallest nic-

dialK/fine eoinmargi rials

l.'3-14 radials. wider ante-

riorK/iiioderate coni-

inarginals

l-S broad radials/crossliars

x'entralK

Coiidiilocdi'dia Lkil.sac o\ate

Cmidi/ldcardia clon'^ulu elongate

CondijliHiirdia kaiscrac

Condi/locardia '^I'i^i'ii

ol)lu|nc-trape-

/oidal

o\atc--trii'onal

nmcronate, with radial

ribs. strongK' demarcat-

I'd

rnueronate, with radial

ribs. strongK' demarcat-

ed

nmcronate. with radi.il

ribs. stronijK demarcat-

etl

nmcronate, with radial

ribs, stroiigK demarcat-

ed

small, pointed, not set off

pointed, not set oft. tip

indented

pointed, not set off. tip

indented

inucronate. set off, pnstn-

lose

CtirditcUa fialapagiind trapezoidal 16 noilose radials/fine pointed, no( stron^K de

connnarginals marcated. pirstnlose

Carditclhi miiiiiiei trapezoidal I I noilose radiaLs/fine small. strongK' demareat-

commarginals ed. with fine ra<lial

scnlpture

posterior lateral in l.\' low

posterior lateral in L\'

large

posterior latt-ral in 1
.\'

large

posterior lateral in I,\"

large

short posterior lateral in

lA

short posterior lateral in

L\ : each \aK(' with

large anterior cardinal

posterior lateral in L\"

large

posterior larger in I,\'

small in most speci-

mens, large in largest

specimens

posterior lateral in l.\'

large: each \aKe with

larsje anterior cardinal

posterior lateral in L\'

larije: each \ajve with

large anterior cardinal

Phoenix. .Arizona. US.\; and Kirstie I,. Kaiser, Puerto

\aliarta, [alisco, -\le\ieo. was also examined.

MORPHOl.OCK.ALCH.AJiACTKKS

Aside Iroin the tiuidamental tlillcrenee in hinge nini-

phologN ijetween the C.diKh/lorrirdiri and Conliliild. a

Conil)inati(>n of sliell shape, exteiiial senlplni'e. prodi.s-

.soecjneli inoiplidlogN', and aspects ol the dentition suffice

to differentiate the specie's; these are detailed in tlie de-

scriptions and the mosl inipml.nil ol llieui snuMiiari/ed

in Tal.)le 1. Differences in shell color are also noled in

tlie descriptions of some taxa.

.Some of tlie taxa discussed here are pro\isiouall\ placed

in Condijlocardiu and nia\ excntualK meril the descrijition

of additiontil genera (Middell.irl, personal eoi nieation.

Decemher 2002), a task hcNoiid the scope ol llie present

treatment (sec also Discussion al euili.

svsTLM.vncs

Condylocardiidae F. i^ernard. lSi)(i

C-ondvlocardiinae K Bernard. ISiJd

Coiidi/ldCdrdiii ['. liernard, fS96

Condi/lorardia [•'. Bernard, 1S96: 195. r.v .\lniner-( :halnias ins

Type species: (suhseiinent designation b\ F. liernaid.

1897: 175. as (.'. piiidi/nui. iiotn. van ): C sduclipanli F

Hernard. 1S96: 196. e.v Mniiicr-( 'halmas ins. Hecenl. lie

SI I'aul. Indian Ocean.

Uipprlld .Miirch. 1S61: 200; suppres.sed In ICZN (1969), Opin-

ion S72. T\pe species (monotxpx ': HippclUi hippopris

Morcli. 1S61; 200. Recent, tnpical eastern Pacific.

luidiiHonihjId Iredale. 1936; 272. T\pe species: (original des-

ign;ition); R drizcid Irediile. 1936: 272. = C. rcctdnffdaris

( lotion, 1 9:50: 2.37-23S. figure 10. Recent. Australia.

Diagnosis: Ligament in a centr;il resililer; no external

ligami'iit present. Prodissoconcli hounded In a rim that

is r;iised in most, and which li:is l:iinl radi:il ribs in most.

To .'VI iiiin.

l'oHil\jh)nirdi(i di'jiuti L;uii\. 191,

I Figures l-7>

('oiidi/liicdrdid dipicti Famw 1917; 443-445, figs. 1-.3; 1922:

;?(i7-.36S, figs. 1-3; Ilertlein and Stronc;. 194S; 106; Keen.

1958: ,S6-S7. fig. 170; 1971; 110 111. fiu. 215. Kais.r ,iiid

HiAc.v 2001; 15. pi 7, fin. 1 lb.

Dcsc'i'iptioii: Shi'l! narrow -Irigon.il. longer auterioiK ;

aiilerioi end romi<led to sh'j;hlK |iointed; |iosterior end

idiiiided. I'rodissoeoiieb large, set oil 1)\ laiscd rim. iiin-

erouale. willi fine r;i(li;il ribs. Lnnnic ;ind escutcheon

l)io;id. Shell with d 1 I broad radial ribs willi narrow in-

lersp;iees; radial ribs ( rossed In eomm;u"ginal bars. Pos-
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Figures 1-7. CdiKliilntiinhci dv^iuii 1-3. Kxtenial \ic\\ nl lill \.il\i'. iiik'ni.il mcws oI It'll and n<;;lit \al\c'S, Baliia Magilalciia,

I'aclfif iciast el Baja Caliloniia Sun Mi-xico. 1-11 in, LA(^\I 71-1S:).4:5, leiiti;tlis = Id mm. 4. External \ie\v of right \al\v. Bahi'a

Pulino. Baja C^alil'oniia Sun Moxicn, (S iii. LACM66-204. kaigtli = 1.5 mm. 5. External view of left \aKe. IsJa Santa Margarita.

Pacific eoa.st of Baja California Sun (l-i! in, L.\(.'M 66-8.24, length = 1..5 imn. 6. Kxtenuil \ie\v of left \aKe, Punta .\ne6n. Gnava.s.

Ecuador intertidal /.one, L.\( \\ 71)- 12 4(1, length = 1 .2 nun 7. B.ihia Sau ( ialiriel, Isla E,spi'ritu Santo. Baja ('ahfornia Snr Mexico,

s\iitxpe, MN4IN, left \aKe, length = 1.5 mm.

tenor-ino.st [Kirtidii nl posterior slope with eoniniarginal

hars (inl\. White to light tan or xejlow liiglit \aKi' with

large anterior eardiii a! and sniali. doisalK posilioiied pos-

terior earthnal. tile icsililer lietween llieni: eloiigale an-

terior lateral on snhniarginal ritlge, separated Ironi .shell

margin h\ .serrate grome tor anterior niargiii of left

\ai\e: posteruu- iiKiigiii serrate, sjighllx laised distalK

into laleiai loolli. hell \al\e with sin, ill. doisalK posi-

tioned anterior cardinal ami large posterior cardinal, the

rcsililer hetxxeen llieiii: pit anterior to .iiitt'iior eartlinal

tor anterior cardinal ol right \al\e: anterior niargin with

.serrate lateral ridge, rai.sed distalK' into low lateral tooth;
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posterior iiiar<j;iii ^^itll l<)\\ lateral tootli on siil)iiiarij;inal

ridge separated h\ serrate t^rooxe lor posterior inariiiii

oi riijlit \aKc. Leiigtli to l.fi mm. Two specimens troni

Malua .Maj^dalena I L.\(:.\l 71-1S3.43) (Fignre.s 1-3), one

specimen eaeli Ironi Ikihia Fnlmo (I/ACM 66-20.1) (Fig-

ure 4) and Isla .Santa Margarita (UACM 66-8.24) (Fig.

5), hotli Raja C.'alilornia Snr .\le\ieo. and one s[)eeiinen

from Pimta AneiMi. (;na\as, lunador (I.ACM 70-12.401

(Fig. 6), are figured iiei'e to sliow tlie range in shapes ol

this speeii's.

T)pe Material: .\1.\11\ mo numheri. s\iit\pes, 3

closed pairs, 2 right vaKes, 2 left \alves. M. L. Digiiet.

1914. from t\pe localitA. The largest left \aKe measures:

length. 1.5 mm; ln'ight, 1.5 nnn I Figure 7).

T\pe I.<>calit\: Bahi'a Sau (iahriel. Isla l^spi'ritu Santo.

Baja California Snr Mexico i24.4' X. 110.4° W).

Distribution: \'E end of Isla Cedros. Pacific coast of

Baja (.aliloruia, 2S.,3° N [LACM 71-151.49, 71-152.31],

into the Golfo de ( :alifonua as far N as Punta la Gringa,

Bahia de Los Angeles, Baja California, 29.1° N [LACM
S6- 195.4], and Cai)o Haro, Gna\inas, Sonora, 27.8° N
[CAS 159733], Mexico, to SE side of Punta Ancon, Pen-

insula de Santa Elena, Ecuador, 2.3° S (LACM 70-12.40;

SBMMI 34S087); Isla de Malpelo, Colombia (Kaiser

C;ollection); Isla San Cristolial. 0.9° N [L.-VC.VI 34-267.2.

34-269.9, 38-188.3] and Isla Santa .Maria. 1.3° N [LACM
34-297.3], Islas (Galapagos, Ecuador; intertiilil /one to

97 m (mean = 19.1 ui: u = 87), in ruhhle. Lots exam-

ined: 91.

Di.scussion: The specii's is 1)\ l;u" the most .iliuudiiiit

and widespit'ad in the eastein Pacific anil exhiliits eon-

sick'rahle \ari;il>ilit\ in shape ;ind mnnher of rilis. Most

specimens, such as the Hgni'ed s\iit\pe. are almost tii-

augular whereas others are nioi'e rounded, such as the

specimen from Bahi'a Piilnio figured liere. .\\ailal)le ma-
terial liilK hridues these extremes.

Coiuli/lncardiii luj)popiis {Wi'nxh, 1861)

(Figures 8-1 1)

Ilippcllfi liippopits Mcjivli, ISfil: 200; Keen. 195S: S7; l(J6(i: (i.

S. fig. 4; 1971: ] 10-1 11. fig. 246 [Condiiloairdia].

C'(»i(ltilo((irili(i pdiuimcusis Olsson. 1942: lS(i-lS7 |issue ]i;ig-

inatioii = 34-;35|, 240 |
= SSj, pi. .37 |

= 3], figs. 9. 10;

Ilcrtlciii and Strong, 194S: l()(i: Olsson. 1961: 190-191,

550. pi. 77. fig. 4; Keen. 1966: S; 1971: 1 10 |;is a s\n()n\iii

of C. Iiippopiis] (I'M! 4090. liolotNpc, left v;ilve: li'iiglli

1.75 mm; \'\\\ 4091. p;init\pes (neitlicr lot exaiiiiiied i.

Zone of imconlormitx ;il l);isc of I'lcistocenc; Pnnt.i de

Piedra. Peninsula de Hnrl(;i. Cliirlqiii l'rii\ iiicc, I'.iiMiiiil,

S.2° \. S2 <f W).

Description: Shell tni|)e/,oid;il. longer posteriorK; ;m-

terior end sli;irpK rounded; posterior end u;urow. point

ed. Prodissocouch large, set off l)\ raised rim. mncro-
nate, witli final nidial ribs. Lmiule narrow, shallow; es-

cutciieon broad, concaxe. Shell with 7 8 r;idi;il ribs, larg-

er and with wider int<isp;ices posteriorK, ,uid olti'ii with

smallei' i;idiiil I'ib posterior to these; posterior- most por-

tion posterior slope without radi;il ribs. Hadial ribs

crossed b\' moderate conmiargiiuii ribs, forming bars on

surfaces of radial ril)s. White, sometimes with linmii

patches. Right xalxc with large anterior cardinal and
small, dorsallx positioned posterior cardinal, the resilifer

between them; anterior end with large lateral tootli on

subm;iigin;il ridge separated b\ serrate grooxe for mar-

gin ol right \;il\e; posterodorsal margin .serrate, .swollen

into low Literal tootli distallv, with small subniarginal

shelf below it. Leit \'A\v with small, dorsalK' positioned

;iiiterior cardinal and large ;mterior cardinal, the ri'siliier

betxxeen them; iinti'rior to antei'ior cardinal is pit for

;interior cardinal ol light \aKe: anterodorsal margin ,ser-

i;ite. slightK raisi-il distalis into latend tooth, with small

siibnuirgiiial shell below it; posterior end with lateral on

small subniarginal ridge separated Irom hinge inargin b\'

serrate grooxe for hinge inargin of right xalxe. Leugtli

to 2.4 mm(LACM 72-42.60; 'Bahi'a Ballena. Puntarenas

Proxince, Costa Rica). Two specimens Irom Bahi'a Po-

trero, Guanaeaste Proxince, Costa Rica (LACM 72-

38.28), are figured here (Figures 8-10).

Txpe Material: UZMno numben sxiitxpes, one closed

pair OIK' broken lelt xiilve, one intact left x;ilxe. one un-

usualK thickened right valxe, A. S. Oersted, 1848, from

txpe lociilitx'. "in Margaritiferis" [text], "in Balau" [label].

Till' intiict lelt \al\e is figured here, length 2.0 mm; height

1.9 mm(Figure 11). .\n external view of die right \;iKt'

ol the p;iir w;is gixen h\ Keen (1966: 7. figure 4).

'unt;iii'iiiis Proxince,Txpe Locality: Puutareiuis,

C'ostii Rie;t. 10.b° N, 84.9° W.

Distrihiilioii: H,iiii;i |obo, (Jiuinacaste Proxince. ll.T

\ 1L.U;M 72-17.43], to Isla del Cafio. Puntarenas Prov-

ince. 8..3° N [LACM 72-63.78], Costa Ric^a: Biicaro. Los

Santos Pi'oviiK-e, P;iu;im;i. 7.4° N (Olsson. 1961; si)eci-

mens not located in U.MML (X. \'oss. pi'isonal com-
munication, IS September 2001); Isla Taboga. Panama
Proxince, 8.8° X ]LACM 39-262.1]. Panama; Isla Mar-

chena, Islas Clalapagos, Ecuador 0.3° X [LACM .34-

285.7]; 3-99 m (mean = 23.7 ni; n = 24). in iiibble.

Lots ex;iiniued: 25.

C(i)i(/;/A vv/;y/;V/ spai'-ii new species

(Fignn 2-14)

Description: Shell tr;ipe/,oidal. longer posteriorK', in-

Hated: .Liilenor end produced, jioiuted: posterior (mkI

poniled, Piodissoeoueh l;ii"t;e, set oil li\ r;iised iini, mu-

ei'on.ile. with liia' radiiil ribs, Liiuule bro;ul. eonc;i\('; es-

luteheon iiroad. less eone;i\e. Shell with 1-5 bioad ra-

dial nbs on ihe .iiilerioi ;inil eeiitnil slojies: intei'S|i;iees

ol .ipjiroxinuiteK h;ill-rili width: posterior slope witli ouK'

flint tnices ol ratlial ribs: libs eiossed b\ eommargiual

growth stri;ie. Beaks ;iud anlenoi slope brown, but shell

entireK brown in some speeiiiiens. Right \;iKc with

modenite anterior c;irdin,il ;inil tm\, dnrs.ilK positioned

posteliol' eanliiuil ihe lesililei between them; posleiioi'
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1

Figures .S-14. CniidiiliHaidia species. 8-11. CdiKhihudiiini hippiipiis fS-10. I'Afcnial \ii'\\ ol' rii;lit \d\\v. internal \ie\\s oi left

and riij;lit \al\cs, Bahi'a Potrero, Guaiiaeaste Proviiire, Costa Kiea, S-12 in, LAC:M T2-1S.2S, len<j;tlis = IS iinii. 11. Puntareiias,

I'niitarenas Pnniiiee, Costa Rica. s\impe. LiZM, left \al\e. Ien<4ii = 2.0 iniii. 12-14. Coiiilijliicfiriliii spiiisii new species, paratopes,

external \ie\\ ofritiht \al\e. internal \ie\\s Dllclt and ri'j,lil \al\es. Baln'a Pirtrero. Cnanacaste Prininee. ( 'osia Hkh. S-12 ni. 1,.\CM

2919, localit^ 72-.'3fS, lengths = 1.9 inni levlernal \ie\\ >, 1,7 irnn (internal \ie\vs).

til ndstcricir eaidinul is pit liir piistcriiii caiiliiial iil lelt

\ai\e: anterior end with elongate lateral nii siiliinari;iiial

ri(lij;i' separati'd from liintje margin li\ si riale groove for

inaii^in of left xaKe: posterodorsal inan^iii raised into lat-

eral tooth distalK'. with \er\' short siil)inary;inal shell <li-

reetK lielow it. Lett \aKe with tiii\, ilmsalK positioned

anterior cardinal and moderate [losleiioi' cardinal, the

resililer hehveen them; anterior to anterior cardinal is

pit lor anteriiii' cardinal ol riL;;lit \aKe; anterior end with

lateral tooth on liin<j;i' niaiiiin and \f]\ short snhmariiinal

shell dii-eetk helow it; posterior end with large lateral

on snliiiiariiiiial rid'j;e separatetl Irom hinge margin In

serrate gido\ e lor margin of right \al\e. Length to 2.2

mm(LACM S0-fi0.1(S).

Type Material: l.AC.M 2(J1S. holiit\pe, pair; length.
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Figures 15 —23. Cdiidi/locdidiii sjicclcs. 15-17. ('itiitli/locnnliti IcniiiiKliiui lu-w sprcics. parahpcs. cxtcnial \ii'\\ ol ni;ht \aKc. intcnial

\ic\v.s of left and njilit \al\cs. Isla Marcliciia. Islas (lalapaiios, lunailor. 12 in. I.,\(.'\l 2921, locidiU (i(>125, lciis:;tli,s = 1.9 mni icxtcnial

view), 1.7 Mini (intcnial \ic\\s). 18-20. Cinuhiloriinlui kiuiknc new species, parahpes. c\tcni;il \icw of left vaKc, iii(cni:il views ol icit

and ris;lit valves. Isla Wolf, Islas (iaiapaijos, l-'cnador, 274 m. I.\(.\l 292o. loc.ilih .vl-2(>4, len0lis = 2.0 nini. 21-2:1. CondijlocmdUi

cloii^titfi new species, paratv]5cs. exieniiil \'ie\v ol left \al\e. inlenial views ol leli ,uiil riiilit \aKes, Isla l''eni.iiidiiia, Islas (Jalapa^os,

F.ciiador, 1.5-30 in. I,\(AI 2927, Icie.ilih l,\(:\l 72-l9fi leiijlis - 1,9 mmm,e\leni,il \ie\\ ', 2.0 inlenial \ie\\s).

1.9 iiiin: liciijlit. 1,7 iiini: l,\(:\l 2919, parahpcs, 10

pairs, 1.5 \al\cs, Si;,\iu iii-ii station 12(1 I'at I .aT'olIcllc

and Don (.'adieu, 20 [''elnnan 1972, Iroiii l\]ie l(iealit\.

Two parah-jies arc fiiiincd Ikmc ( l-'itiiires 12-11),

'I\pf I.ocaliU: I'liiila i'enca, \ of Baln'a Potrcro,

( ^iianae.isle i'mxiiiee, (a)sla iiica, 10'^29'15" N,

S.5 IS'S,5" W l,\( \l liicililv 72-.3S; .S-12 iii; Si-„\iu:iiKH

station 42(i,
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I)istnhiili<ni: Isla Meaiiiiiiera. El SaKador. 13.2° N. to

I'liiila (^)iifp()s, (^osta Hica. 9.4" N; intertiilal /oiu' to 35

111 ( llicail = 12. 1 111: 11 = II).

Otlior Mall-rial Kxaiiiiiied: I'l SaKailoi: Kaisci (lol-

IcilKin and \.M'\\ 2001-13,1. Isla Mcan^iicia. La I iiiiMi

l'ic>\ iiicc. I'.l .SaKadiii', 13,2 \. I in. 3 pairs. S xaKcs:

KaisiT C^ollc'ctioii, l.sla Mcaiigui'ia, La LIni()ii l'i'o\iiic('.

El SaKatlor. 13.2° N, 5 ni, 17 pairs, S \aKfS; Kaisi-r Col-

lection and SBMNH346()L3. Lsla .Mfaiio;uiTa. La Uni(iii

Pnniiicv. Kl SaKador (L3.2° N). 12 ni, .5:] pairs. 32

\al\cs; \i(.'arau;ua: LACM 74-8fS.12, I'.l Nrlcro. Li'on

Fro\ince. Nicaragua, 12.0° N, 2 in, 3 hcachwoni \al\'es;

Costa Rica: LACM 80-60.16, Caho Santa Elena. Pun-

tarenas Pnixince, Costa Rica, 10.8° N, intertiilal zone, 1

pair; T\pi' lot. near Bahia Potrcro. Cinanacaste Proxince,

Co,sta Rica. 10.5° \. LACM localit\ 72-38. 8-12 ni; IN-

Bio 1)003404072, Cabo Blanco. Ptintaixaias Pronnce,

Costa Rica, 9.6° X, 20-50 m, 1 pair. 4 \al\cs: INBio
0001494861. Pniita El Flor. near Caho Blanco, i'nntar-

enas Province, (>osta Rica. 9.6° \, 14 in. 1 pair. 2 \al\es;

SB.MNH 348088, Bahia Ballena. Pnntarenas Pnnince,

Costa Rica, 9.7° N, 12-14 rn; L.\C.\I 72-58.58. Pnnta

Quepos, Pnntarenas Pro\iiice. C^osta i-iica. 9.4° N, 9-23

in, 12 pairs, 1 valve (plus one pair now in .\M C. 403166):

L.ACNI 72-59.29. Punta (Quepos. Pnntai-eiias Proxince,

Costa Rica. 9.4° N, 23 in, 1 pair.

Etyiiiologv: Tlie specific name refers to the lew raelial

rihs (in this species.

Discussion: This species is most similar to the s\ iiipatric

C. Iiipfuipiis. differing in heing more tra[)e/oidal. moic
inflated, and with relatixeh misenlptured posterioi" slope.

Condijloairdiu sparsu also has fewer radial rilis. which

are crossed In coininarginal striae rather than rihs.

C(>il(ll/h)car(lia liiiuniiliiin new species

(Eigures 15-17)

Description: Shell hioad-trigonal, snlie(|nilater:il: an-

terior I'lid pointed: posterior end sliaqiK romided, Prod-

issoconch largi-, set off h\' raised rmi. ninirimale with

fine radial rihs. Lnnule broad. c()nc:i\e; escntcheon

broad. Hal Shell wilh 7-8 low. bi'oad ladial ribs, dllen

Willi small radial rib anterior to these: interspaces nar-

Kiw. the anterior-most wider: ribs crossed b\' dense,

moderatcK' strong coinmarginal ribs: slii'll while to

brown. Right \aKe with moderate ;mteiioi e:ii(lin;il ;ind

veiT small, dorsalK positioned posterior caiilmal, the re-

sililer between them: posterior to posterior c;u(linal is

pit lor posterior cartlinal of left \'al\e: anterior end with

lateral on snbmar^inal ridge separatetl Ironi shell ni:u"gin

b\' serrate grooxx- lor margin of left \al\e: p(ist<iior iii;ii-

gin s<'r]ate. elexated distalK' into lateral loolh. wilh short

snbniarginal shell directiv below it. Leit \al\i' with tin\.

dors:ilK positioned anterior cardinal and moderati" |ios-

terior cardinal, the resiliter betwei'u llieiii: iuiterior to

aiiteiior cardinal is pit hir ;mteiior cardinal ol right \aKi':

.inlerioi- iiiar''in senate, laiseil distalK into lateral tooth.

with short snbniarginal shell directk below it; posterior

margin with strong lateral on snbniarginal ridge, st'jia-

rated Iroin shell margin b\ serrate groove for posterioi"

margin ol right \al\c. Length [n 2,1 mm,

T\pe Material: LACM 2920. holotxpe, pair, length

1.9 mm. luiglit, L8 iiiiii: LACJM 2921, paratvpes, 7

pairs, 14 valves; AM C. 403167, paratvpe, lelt valve,

James H. McLean, If Mav 1984. from t\pe localitv. Two
paratvpes are fignred here (Figures 15-17).

T>pe Localit^': Piiiila l^spejo, E side of Lsla .Mar-

cl'iena, Islas c'ahipagos, lu-iiador 0°19.5' \: 9()°24' W,

LACM localitv 84-26, 12 m. rock and coarse sand.

Distribution: Islas ( iakipagos. Ecuador, from 1.4° X
to 1.4" S: not conntiii'f the uncertain lot from Isla W'oll.

0-110 m (mean 33.1 III: n = 81

Other Material E.xamined: Restricteil to tlie Islas

Calapagos. Ecuador: LACM34-264.6. Isla Wblf, 1.4° X,

274 111, 1 pair [specimen tentativelv assigned to this spe-

cies]; LAC:M 84-39.33. S anchorage. Isla Pinta. 0.6° N,

intertidal /one. rocks and saiiil. 1 pair; LACM84-41.19,

S side ol Iski l'iiit;i. 0.5 .X: 15-24 m. rock's' slope, 3

valvi-s: LAC.M 84-26.16. tvpe lot, lsla Marchena. 0.3° X,

12 m: LACM66-125.34. X ol Punta Espinosa. Isla Fer-

naiulina. 0.3' S. 0-:5 in, 1 pair: CAS 42344, Bahia Con-

wav, Iski Santa (an/. 0.5" S. depth not recorded. 12

piiirs, 17 v:il\es: L,\( ;M .)4-287.7, Bahi'a .'\cademv, Isla

Santa Cruz. 0.8 S. >:iKes: lACM 34-267.3, Ba-

hia Wreck, Isla S;m Cristobal, 0.9° S. 40 m, 1 pair;

LACM33-161.2. I hmcock H:mk, XE of Isla Santa Ma-
ria, 1.0° S, IfO m. 1 valve: LACM 34-283.10. Isla Es-

panola, 1.4° S. 55 in. 1 pair. 7 valvi's.

EtMllolog\': The specific iKinie is taken from lsla Fenian-

diiia. Islas Ciakipiigos. where the species vv;ls first noted.

Discussion: The lot Iroin Isla W'oll consists ol a single,

vvdrii pair that is thinner, broader, and Hatter than the

rest ol the referred material. ( )l eastern Pacific species,

Conell/li'cdi'did fcriuiiKliiKi is nidst simikir to C di^iicti.

differing Ironi it in altammg ;i l.ii^er size, m being nearlv

equilateral, broader, with more poinlid ends. The sculp-

ture is similar but heavier, the laduil ribs being more
raised. The t'omnKiigin.il seiilptnre is niiR-li finer and

denser. The prodissoconch is more nmcronate. Ol west-

ern Atlantic species, it is most similar to C. .•miithi (13all,

1896: I(S-I7, pi I figure 4. as Carditclla). described

Irom Berninihi. iii having ;i trigonal shape and dense,

lamelkir seiilplnre, but il dilleis in being larger anil in

having levver. more prominent ribs (basi'd on examina-

tion of L'SXM 762566 Irom Bermuda).

Coiidi/locardiil koolsac new sjiecies

(Figures 18-20)

Description: Shell (i\:ite, longer anteriorlv: anterior

end rounded: posterior end snlitrnni:ite. sliaiplv romid-

ed posterodi II salK Lniinle elongate: eseiitelieoil bl'o;id.

Proilissoeonih small, pointed, set nil bv ,in inconspicu-
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OIKS liiii. Sculpture of 15-16 radial ril).s. Ijroadcst just

anterior to posterior slope; interspaees widest towards

ends; with moderate coTniiiar^inal rihs. loiiniuii; knobs

on radial rihs; posterior-most portion ol posterior slope

with et)nunarg;inal striae oiiK. White. Ki^lit \al\c with

elongate anterior cardinal and minute. dorsalK posi-

tioned posterior cardinal, the resilih'i' helweeu them; au-

terioi' lateral on suhmargiual ridge separated 1>\ groove

for lateral oi left xaKc: posterior margin slightK (.'lexated

into lateral tooth distalK. with short suhmargiual shell

hi'low it. Left \al\e with elongate anterior cardinal, fit-

ting ahoNc that ol right \al\e. ,md minute. dorsalK po-

sitional posterior cardinal, the lesililer lietweeu them;

anti'rioi' shell margin slightK elesateil distalK into lateral

tootli, sliort suhmargin.il shell helow it; short posterior

lateral present on suhmargiual ridge separated trom

shell margin h\ groo\c lor margin ol rii^lil \al\e. Length

to 2.2 mm.

T\pt' -Material: l..\(:\! 2924, holot\])e, pair; length.

2.2 nun; height, 1.9 nmi. L.VCM 2925, parat\pes. 5

pairs. 1 1 \al\-es; ,AM C:.4().')Ki9. paratxpe, right \aKe, \'k-

iinii 111. Afin Ihmeock I'oundatiou station BS 4.3(1. 11

Januan 1934, all from tNpe localit\'. Two ol the L.\(.'M

paratxpi's are figured here (I'^ignres 18-20).

Type L()calil\': Isia W'oll. Islas (iahipagos. Ecuador.

I°2:V N, 91°49' W; Alan IlancocIv Fouii(l;itinu station BS

430, LACVI localitN 34-2fi4, 274 m. iimkI, This is the

same station as the t\pe localit\ ol ('(iidilclld lUiliipa-

Di.slribiition: Known onK' Irom Ishi W'oll. Islas (iala-

]);iiios, luii.ulni. 1.1 \: IS.i 271 m i liuMU = 228,5 ni;

n = 2),

Other Material Exainim-cl: r\])e lot, Isla Wolf, Islas

(;ahipagos. Ecuador. I. -I \. I.ACAl localit\ 34-2fS4. 274

ni; LACLM 34-263.7, s.nnc loc;ilil\. IS.i m. .'^i paiis. .')

\al\('s

Et\lllol<)g\ : This spec'ies is uamcci alter fJi/alnth

Kools of till' (.'alilorma \ciiilcui\ ol Sciences, wiio has

helped on this and mau\ olhci prnjccls.

Discussion: In this species and (.'. lioniUiUi nuiike in

other eastern Tacific sjiecies ol ('niuhilocdnlin lln- larg-

er tooth in the li'lt \aKe is llic aniiaior oiu'. wliiili Ills

al)o\c the anterior c;n<liual ol the right \;iKe.

Condi/locanlia doiiiidUi new species

f Figures 21-23)

Description: Shell elongate, longer ;mtcriorK: ;iute-

rior end rountleil; posti-rior end Iruucilc. I'rodissociiucli

small, |)oiuted, miseulptnred, set oil l)\ an incouspicnons

rim, tip indented. Lunnle elongate, ol modeiMte width;

esentelieon broad. slightK' concave. Sculpture ol 9 10

strong radial ribs on anterior and central sIojjcs; ribs w ilh

narrower inlers[)aces medialK; radial ribs crossed b\ fim

commarginal sti'iae. but with nodes on pnslrrioi-uiosi

radial rib. Posterior-most jioitiou ol posterior cud with

commarginal striae onK'. White to light tan. Bight \aKc

with narrow anterior cardinal and mimite, dorsalK po-

sitioned posterior cardinal, the resilifer between thcni;

;interi()r end with triangular lateral on suhmargiual ridge

siparated from shell margin h\ serrate groo\c lor an-

terior margin of left \aKe; posterodorsal margin elevated

into low lateral tooth. Left \al\(' with narrow anterior

cardinal, fitting abo\c th;it of the right \;ilvc, and minute,

dorsalK positioned posterior cardinal, the resilifer be-

tween them; auti'rior end serrate, with low lateral tooth

on hinge margin, iuul lin\ submarginal ridge; postero-

tlorsal m:ngin with hileial tooth on submarginal ridge

separated Irom hing{' margin b\ grooxe lor posterior lat-

er;il ol right \aKc. Lcu<4tli to 2.4 mmi ;i paratxpc'.

Type Material: LAC:.\1 2926, liolot\pe, pair: length.

2.0 mm; hcighl. 1.6 nun. L.\C.\I 2927, paratopes. 5

p;iirs. 21 \;ilvcs, Sk.\rc.iier station 331, 25 Jannan- 1972.

Two p;ir,il\pes are figured here (Figures 21-23).

T\pe Localit\: Funta F^spinosa, Isla Feniandina, Islas

(ialapagos, Ecuador, 0°16'5" S, 91°26'2()" W'; LACM lo-

calit\ 72-196. Si'aim her station 331, 15-30 m.

Distribution: Ishis Galapagos, Ecuador, from 1.4° N
to 1.3' S. with a [lossible .specimen liom Isla La Plata,

f'cuador.

Other Material Examined: .Ml from the Islas Ciala-

[)agos, I'A-uador, except the last: L.\(!.\l 34-264.8, Isla

Wolf. 1.4" \, 274 m. 1 xalve; LACJ.M 34-2fi3.8, .same

!oc;ilit\, 183 m, 2 \aKes; LAC'M 84-41.20, S side of Isla

l'inta.().5° N, 15-24 m. I p;ur. II valves; L.ACM 84-

26.17. Pnuta Es]iejo, E side of Isla Marcheua, 0.3° N,

12 m. 6 pairs, 10 \aKes; LACM.33-174.9. Baln'a Danvin,

Isla (lenovesa, 0.3" N, 31 m. I p;iirs. .'>7 \aKes; L.\C"M

34-262.2. Punta Albemarle. Isla Isabcla, 0.2° S. 31 in, 1

pair; Txpc lot. Punta Espiuosa, Isla Feniandina, 0.3° S,

L.\(:.\l loc;ilit\ 72-196. 1.5-.30 m: L.'VCM 34-271.9, Baln'a

Sulli\an, Isla San SaKackir, 0,3° S, 37 m, 3 vaKes; \..\V.\\

.34-287.8. Bahia .AcadeiUN. Isla Santa Cruz, 0.8° S, 27 m,

7 \;iKes: LACM38-193,'l5. .same locality, 0.8° S, 18-37

m. I \;il\es; LACM 33-157.7. Baln'a Post Office, Isla

.Santa Nbirui, I
..3° S, 16 m, 1 valve; L.\CM 34-283.11.

Isla Esp;iriol;i. 1.4° S. .55 m. 2 pairs. 10 valves: SBMMI
348089. M;i hi l'kit;i. M;m;ibi l'ro\ince. Ecuador, 1.3° S,

12-30 m, 1 \aKc [speiimeu tentatixeK' assigned to this

species] Thus, 12-274 m (mean = 58.2 m; n = 13). Lots

e\;uniued: 1.3.

l"l^nlol^)^^: The specific name refers to the lact that

tins speeies is nuiisualK elongate lor the genus.

Discussion: (.'otidtilncdrdui cloiiiidla and ( koolsdc

.ne unu|ne .iinong eastern P.icilic sjiecies ol ('oiiih/lo-

rdiilid m lli.il the larger cardinal tt)oth in the k'lt \aKe

is the ;iuleiior one.

( '(iii<hilordi(lid kdiscidc new species

figures 24-27)

('i<ii(liilo(iiii!in sp 1. K.iiser .111(1 lirxcr, 2()(tl: l."!. pi. 7. fiij-

iiies 2. 2.1. 21).
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Fij»uro.s 24-28. Cuiiihilordrdia species. 24-27. i'liiiiliiliniirdui kiiiscnii- new species, paial\pes. 24 -2f). I'Atenial \ie\\ ni n^lil

\al\e. iiitenuil \ie\\s (il ti ll ami ri'Jil \al\es. Isia .Marclieiia Mas Calapagos. Ecuador, 12 iii, l,\( :\l 292VJ, lciculit\ S4-2(i, leniitlis

= 2.4 iinu (external \ie\\ '. 2.1 iiiiii nitenial \ie\\s). 27. I'Ateni.il \ie\v of left \aKe. "Tiger Moiml Isla ile Malpelo, Colimibia, 41-

44 111, SBMMl .")4fi()12, length = 2.2 iiiiii. 28. ('oiKliilnciirdui f^ri'^iTi new species, parat\pe. cxienial \ie\\ oi ri<j;lit \al\e, Isla Santa

Crn/, Islas (Jalapagos, Ecuador, IS ni. L.\(!.V1 2SJ(i4. locality 34-2S(i, length = 1.3 iiini.

Dcscriplion: Slidl ()l)lii|iir (rapc/oidal, iiiiieli Iniigci"

poslt'i'iorK: anterior cntl sliarpK rnnndcd; pnsleiioi end

hroadK I'Diiiided. ProdissoeoiKii large, pointed, niiieio-

iiate. diaiiareatc'd li\ liiii. with hue radial rilis: lip in-

dented. I.ininle narrow: eseiitelieon liniad. shglilK eoii-

ea\c Seiilptine oi 11-14 radial rilis, widest posterior lo

midline witii wider interspaces, lieeoniing nairowei an-

terioiK. liiit also with 1-2 narrow posterior rilis: posle-

rioi-iiiosl part ol posfeiior slope with eonimarginai rilis

oiiK, lladial rilis tiossed li\ inodeiale eoniiiiargiiial rilis.

lonuing nodes on r:i(lial rilis. slightK sealiiose in sonie

s|)eciiiieiis. Wliili' to light tan: posterior slope with

tirowii p:ilehes in some speemu'iis flight \al\e Willi and

large anterior eai'dmal and nnnnle, dorsalK placed pos-

terior cardinal, the resililer lielweiii llieiii: anterodorsal

margin with lateral tooth on siilimaiginal ridge, separat-

I'd Irom shell margin li\ groove lor shell margin ol lell

\al\e: posterior margin raised into slightK serrate lateral

loolli ilistalK. l.elt \aKewith minute, dorsalK' positioned

anterior eardiii.il and large posli'iior (.'archnal, till' resili-

ler lietween iheiii: anti nor margin raised distalK into

low. serr:ile hileial loolli. with narrow siiiimarginal shell

lor margin ol right \al\e direclK below it; posterior end

with large lateral on siiiimarginal ridge, separated Irom

hinge margin In groo\e lor margin ol light \aKe. Length

to 3,1 mm I lsl;i l)an\iii. Islas ( iahipagos, L.-\C!M S4-

29,2.3).

Tvpe Material: I , VCM 292S, holotxpe, pair: length,

2.2 mm: lieighl, 17 mm l.M'M 2929. parat\pes, 21

pairs. 7 \al\es: .\\1 ( :, Id.) 1 7.^v parat\]ies, 1 right \aKe, 1

left \aKe, fames II, McLean, 11 Ma\ I9S4, 'Iwo para-
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tvpes are figured Ikmc (Figures 24-26). SBMNII
346012. paraUpe; leugtli. 2.2 uuii (Figure 27) | "I'imr

Mount". Isla de Malpcln. Colombia, 4.0° N. S1.6" W:
41-41 ni: Kirsli,' I.. Kaiser: 11 Mareli 20(H)|.

Type Locality: I'luita Ivspejo. I'", side ol isla \lar-

el'iena, Islas Calapagos. Feuador, (n9.5' N, 20°2I' W.

I,\('\! loralilv S l-2(i. 12 in. I'ock and coarse sand.

Distribution: Isla de .\lalpelo. ( iolonibia, 4.0° N, and

Islas Cahipagos. Feuador. as lar south as F4° S; 12-274

ni unean = 77.4 m; n = 16).

Otlu-r Material E.vaniinecl: Malerial lioin Isla de

Mal[)elo, (Jolomliia: Fvaisei' (.'olleetion. "Tiger Moiuit".

4.0° N, 9-18 rn. 52 pairs. 15 vaKcs; Kaiser Collection

and L\CM 2000-180.1, "Tiger .Mount ". 4.0° \. 24-34

ni, 56 pairs. 10 \aKes: Kaiser Collection. "Tiger .Mount"

.

4.0° N, 30-56 ui, 12 pairs. Hi \aKes; Kaiser Collection

and SB.MXH 346012. "Tiger .Mount". 4.0° N. 41-44 m.

2 p;iirs. iucluding tlie paratspe cited aboxe. .Material

from the Islas Galapagos. Feuador: LACM84.29.23. \
.side of Arch Rock. ,SF end of Isla Dan\iu. 1.6° \, 6-9

m. boidders. coral and ('(luh-rpn. 2 p:iiis. 6 \alves:

LACM 34-263.5. Isla Wolf, 1.4° N. 183 m. 1 pair. 9

valves; LAC:M 34-264.9. Isla \\"olf 1.4° N. 274 m. 1 pair.

5 valves: LACM84-33.18. Wanchorauc Isla Wolf, 1.4"

\, 9-23 m. roek-v slope, 1 \aKe; LACM 84-28.22, Be-

voud SWanchorage, Isla Wolf, 1.4° N, 23-30 m, sand,

'l iiair, 6 valves, L.-^CM 84-26.18; Txpe loealitv Isla .Mar-

chena. 0.3° N, LACM loealitx 84-26. 12 m: LACM34-

43.23, Bahia Stephens, Ma San Cnst(')!)al, 0.8° S, 59 m,

2 valves: LACM33-161,3. Hancock Bank, Isla Sant;i M:i-

ria, 1.1° S, 110 ui, 1 valve: L.VCM 34-280.5, Bahi'a Post

Office. Isla Santa .Maria. 1.3° S. 16 m. 1 n;iI\{>: L.\CM
34-281.8, .same localitA. 1.2° S. 1 19 ni. 7 \al\e,s; LACM
34-282.11, Bahia (;ardner. Ma F.spailol.L 1,4° S. 64 m,

9 v;ilves; LACM34-283.9. Ma F.spanola \.\ S. .55 m.

2 pairs. 3 \-alves.

EtAiiioIojj;\ : fills species is named loi Knslic L. Kai-

ser, who has sp(>cialized on liopical easti'l'll Pacific isl,ind

l;umas and encountered llie liisl sprcimcns ol tins spe-

cies al Isl.i (le \lalpelo. ( 'olonibi.i

Discussion: ll is possible lo coiilnse lliis species with

xi'A small specimens ol the liuinid genus ('tciui. The
latter are longer ;interiorl\. have sonie\\li;it sunken lig-

ilinent |)osteriorK and no i'enli";il resililer, l\\ o si long I'ar-

diiial teeth in each \aKc. sulK'(jual anterioi ;iud posterior

latenil teeth in the lelt \aKt'. and ;i bulbous |)rodisso-

eonch.

Coiidi/liHarilifi ge/ger/ new species

(Figure 28)

Description Shell o\ ate-lrigoli,il, loii'j;el" .ililel iork :

anterior end rounded; posterior end snbtrimciile. Prod-

issocouch sm;ill. set oil b\ niised rim. niucron;ite, |)us-

tulose. without nidial ribs. Lnuule bio.id; eseiiteheon

iiroad. Shell with ;ippn)\imati'l\ 18 bm.id i.idial ribs willi

iKirrow interspaces. Radial ribs with eross-b;irs. most

couspicnousK \entrall\. White to light brown. Right

\;il\e with large anterior cardinal and small. dorsalK' po-

sitioned posterior cardinal, the resilifer between them;

without pit lor posterior cardinal ol left \;il\"e; anterior

end with kitenil on short snbmarginal ridge separated

Iroiii hinge margin bv groo\e for hinge margin oi left

\al\e; posterodorsal margin slightK pustulo.se, raised dis-

lalK into snuill Literal tooth. Lelt \;iK(' with small, dor-

s;ill\ positioned ;mterior c;irdiual ;uid huge posterior car-

dinal, tlie resililer bet\\ci'ii them; ;mterodorsal margin

slighlK pnstiilose. raised distalK into low hitenil tooth;

posterior end with small latei;il tooth on submiu'giiial

lidge. becoming more conspicuous in the largc'st speci-

mens. Length to 1.9 mm(;i p;n';it\pel.

Type Malerial: LAC.M 2962. holotxpe. pair: leiigdi.

1 ..) linn: height. 1.2 mm: L.\(,'M 2963, parat\pes, 55

p;iirs. 97 \;il\es, X'eleko III. ,\lan Hancock P'oundation

st;itiou BS 439. 24 Ianuar\ 1934; LAC.M 2964, paratype,

right \;il\e. Ieugdi."l.3 mm[L,\CM localit\ 34-286:' Ba-

hia .\c;ideni\. Isl;i Santa Cruz. Ishis (iiikipiigos, Ecuador,

0.8° S. 18 111 (Hg. 2S), 1 ck)sed p:iir ;md 5 ;iddition;il

vaKes specimens from this lot ;n'e coiit:iiiie(l in I.\C\I

34-286.21.

Type Locality: H:ihia Siilli\:m. Ishi San SaKador, Iskis

Cakipiigos, Fiiuidor, (fUi' S, 90°34' W, Akm Ibmcock

Foinukitiou stiition BS 439, LACM localits 34-271,

37 111.

Distribution: Ishis Caliipagos, Ecuador from 0.2° S to

l..'V S. 1(S-124 m (iiie;ui = 51.4 ni: u = 18'.

Other Mall-rial Examined: Iskis ( ;;ikip;igos. F.eiui-

dor: LAC.M 33-164.4. B;ihia |;nnes. Iski S;m Sal\;idor.

0.2 S. 27 111. 9 \alves; L,\CN1 34-273.S. s;nue loealitv

44 m. 2 \:il\es: L.\CM 34-277.6, s;iine loc:ilit\. no depth

recortk'd, 1 vaKi-; LACM34-289.8, sanii' loc;ilitv, 29 m,

3 p;iirs. 30 \;il\i's; T\pe loealitv B;ilii';i Siilli\;in. Iski S;m

S;dv;idor. 0.3" S. L.WIM localitx 34-271. .37 ni: l.\CM
33-174.10, B;iliui n;in\ili. Iski (^eiioNcsa. 31 in. 2 \;iKcs:

LACM .33-175.1. Ma .Se\inoiir. 0,4' S. 24 iii. 2 p;iirs. 5

\:il\vs: LAC.M 34-2fi8.1.'lsla Se\uioiir. 0.5° S. no depth

leeorded. 1 p;iir 3 ViiKes: LACWI 34-292.3. Iski Se\-

nioin, 0.5° S. no depth retorded. 2 p;iirs. S \;iKi's:

I.AC :M .33-l(i9.3. \ of Iski S;iuta Crn/. 0,5 S. 124 m. 1

p.ui; LACM 33-170,6, s;ime loe;ilit\. 101 m. I \alves:

LACM 33-171,1. s:inie loc.ilitx, fSt'm. 1 \;ilve: L.\CM
.15-172..). s:iiiie loc.ihls, 121 in. 3 \.ll\es: L.VCM 33-

17:5, :5. same loc.ilit\, Kll in, 1 [i:iir 11 \,il\es: L.\C.M 33-

l(i6.8. \ of Ma Piu/ou, 0.6° S. 82 m. 2 \;ilves: L.\C.M

:5S-191,3. B;ilifa Cariago, Isla Is;ibella. 0,6° S: 22 m, 2

\;il\es; LACM :5I-2S6,2. B;ihi;i .\c-adeniv Ma S.iiita

( .'rii/,. 0,8 S. Kim, 1 |i;iir. .5 \:il\es, pins (inured p;init\pe:

LACM:vl-287,9, s.mie loe.ililx. 27 in, 1 1 p.iirs. 26\,ii\es.

ni;in\ jii\<'iiiles: LACM .IS- 19."). 16, same loe:ilit\\ 18-.'57

111, 5 \:iKes: l,\(,\l :VI-27().6. Iski S;iu Cristblmk ().S° S,

no iliplli leeorded, 7 \aK('S: L.\C"M 33-157. S. B:iliia

I'osI Ofliee, Isl.i S.inl.i .\I.iria. 1.3° S. 16 in. 2 \.il\es,

EUinology: 1 his specii's is named lor Daniel L. (.a'ig-
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er, a rescarcli associate of tlic Santa l-iaii)ara \liisi-iiiii ol

Natural lliston. who lias liccn lidpliil on inan\ pmjcrts.

Discussion: Tliis species is closest lo ('oiiilijIociirdUi tli-

iiuiti. ilillerinti; in ha\ing nian\ nioie radial ribs and in

heinii more o\ate.

I'l ^nu.i. AiiDi I K )\ \i, Sri ( n,s ( u Ci i\in 1 1 n \iiiti\

One lot contain sjieciinens tlial do not lit llie species

descrilied alio\e. lint tlieie is loo lillle material is avail-

able to proposi' an additional nt'w taxon at tliis time-

LACM 84-29.24, X side oF Arch Hock, SK .'nd ol Ma
l)aiA\in. Islas (laliipagos, Ecuadoi- ilfi" N); (i-9 ni I .ol

contains 1 open pair and 2 \al\es. all soniewlial worn.

The shells are slightK longei' and sdinewliat liinicale an-

teriorK. with 12-13 elexatt'd. nodose libs.

Canlitrlla K. A. Smith. ISSl: 42^3.

T\pe species: (subsequent ilesignation li\ I), ill. 190.3:

702): C. pallkla E. A. Smith. ISSl: 43. pi. 5. (igiiiv 9-

9b. Recent, Estrecho de Magellanes. (.'bile .Meilinm

sized to minute (up to 5.2 mm). With central rt'silifer as

well as a sunken external ligament that is substantial in

some species and minute in others. Tlie following two

species are placed in ((irdilclln because of their small

external ligaments in addition to a resilifer.

CarilHcllfl i!(ilap<hj^anii new species

(Figures 29-32)

('('uih/liiainliii sp. 2. —Kaiser and Bnce. 2001; j.i. pi. 7. Hl;-

iires 3. 3a, 3h.

Descriplioii: Shell triijie/oidal. longer posteriorK: an-

ti'rior end shaipK roundeil: posterior end siibtruncate.

Prodissoconch small, pointed, not strongK di'inarcati'il,

pnstiilose, its tip roimded to flattened. Luniile narrow;

escutcheon elongate, wider in right \al\c. Sculpture of

16-17 strong ladial ribs; interspaces half as wide as ribs;

radial ribs nodose, crossed by moderate commarginal

ribs, forming nodes on rib surfaces. White. Right \al\"e

with brci;id .mteiior cardinal; resilifei' separated lioni

sniiken external lit^ament In low ridge that is slightK

swdlleii dorsalK into ininnte tooth; anterior end with tri-

angular lateral tootli on submarginal ridge, separated

from shell margin h\ grooxe for margin of left \aKe;

anterior xaKc niacin betx\cen beaks and dist;il laler:il

tooth 'granular. Lett \al\e with large anterior e;ii"dinal.

which fits above anteri<ir cardinal ol right v;[lve. and luir-

row ridge on anterior l)order ol resililer: resilifer sepa-

rated from sunken external ligament b\ low ridge, swol-

len dorsalK into iniimte tooth; anterior lateral on liiinj;<'

margin, the ai'ea between it and be.iks giaimlar; poster-

odorsal margin with lateral on siibnuiriiinal ridge sep:i-

rated l)\ serrate groove for margin ol light v:ilve, l.eii'^th

to 2.ti mm(a paratvpe valve).

Type Material: LACM 2930, holotvpe, pair; length.

1.9 mm: h(ight. 17 i I.U'M 29.31, paratxpes, 3

pairs, approximatelv lOS valves; AM ('.40.3175, para-

tvpes, 1 right valve. I left valve; all \i 1.1 l;ii 111, .Alan

Hancock Foundation station BS 430, 11 Januan 1934,

Irom txpe iocalitx'. Two paratopes are figured here (Fig-

ures 28-31).

T\pe L()caIit^: Isia Wolf, Islas Calapagos. Ecuador,
1''23' \, 91' 49' W, Alan Hancock Foundation station BS
430; LAC;M localilv ,34-204, 18.3-274 m, mud. This is

the same station ;is the tvpe loc;ilitv of C'l'iuli/locni'iliii

kiii'l.sdc.

Distribution: Isia de .\Ialpelo, Colombia, 4.0° N, to

Islas Galapagos, Ecuador, as far south as 0.5° S; approx-

imatelv 29-228 in (mean = 151 in; n = 4).

Other Matenal Examined: Kaiser Collection, "Tiger

Mount", Isia de M;ilpelo, Colombia, 4.0° N: 24-34 in, 4

valxes. Material from the Islas Galapagos, Ecuador:

L.ACM 34-263.0, Isia Wolf, 1.4° N, 183 m,'2 valves; Txpe
iocalitx. Ishi Wolf. 1.4° N, LAC.M Iocalitx 34-264, 183-

274 III; LAC.M .54-265.13, Tagus Co\e, Isia Isal)ela, 0.3°

S, 146-183 in, 8 pairs. 90 valves; L.ACM 34-270.5, Isia

San Crist(')bal, 0.5' S. no di'pth recorded, three tiiiv

valves [specimens teiit;itivelv assigned to this species].

Etjmolog)': The spi'cific name relers to the Islas Ga-

lapagos, Ecuador.

Discussion: This speties is somewhat similar to but

has more railial ribs than C. luiwaicnsi.-i Dall, Bartsch

and Rehder, 1938 (p. 120. pi. :53. figures 5-8), which has

only about 11 (Kav, 1979: 553, figure 18()E, 554). It dif-

fers from till' Periivian-( 'hilean Carditdla tcff^data (see

list below I ill being more quadrate and in haxing more
radial ribs: C. tc<ud(it(i has onlv 10-12 ribs. The four

worn valves from Isia de Malpelo are a little more ellip-

tical and elongate than the material from the Islas Ga-

lapagos and might coiiii' to be regarded as another spe-

cies when more mati'iial becomes available.

Carditdla miiriclti new species

(Figures 33, 34)

Descriptit)n: Shell lrape/oid;il. longer posteiiorlv; an-

terior end sliaiplv rounded; posterior end broad, (iared.

Prodissoconch small, set oil bv raised rim, with fine ra-

dial sculpture and flattened tip. Liinnle and escutc-heon

narrow. Sculpture ol 1 l-fi strong radial libs, largest and

with wider interspaces posteiiorlv; radial ribs with scat-

tered nodes. Siirfiiic with lew brown llec'ks on white

b;iekgrouiid. espeiiallv on posterior slope. Right valve

with broad .interior eiirdin;il; resililer separated Irom

sunken external ligament bv low ridge that is swollen

dorsalK into minute tooth; anterior end with triangular

lateral tooth on siibmai'j,inal rid'j;e, sep;u'.ited Irom shell

margin b\ groove for iii:nu;in of left v.ilve: posterior valve

margin raised distallv into lateral tooth. Left valxe with

n.irrow ;interior cardinal, which fits above anterior car-

dinal of ri"lit valve; narrow lidire defines anterior border



Patie 58 THE NAUTILUS. \n\. 117. No. 2

Figures 2()-:J4. ('iinlili-lld spiiics, 29-32. ( 'unlilrllti •uiltijur.iinKi new spcriis. paialx pc--. cxtcnuil \ic\\ ol K'lt \aKc. internal xit'us

of'lfil and ni;lit vaKvs. i-Iu.sc-np \k'\v iil Inn^c nl Icll \aKc Ma Wiill. Mas Calapauciv lu-uador. 271 ni. l..\(:.\l 29.31. localin- 34-

264, lcni;tiis = 2.4 nnn (external \ie\\ i. 2 1 nun nilemal mcws .'?:$, 34. Ciinlilcllii uiaricld new species, liolotype. t'Xtenial view

of left valve and internal view of ri'Jil \aKe. Mas \l,niel.is \a\aril. M.ARd, C.XS I5i)(),"i7 Kii^lli - I ,(i mm.

oi rcsililcr; rcsilifcr separated from smileii external li'j;-

anieiit l)\' low ridi^e: anterior lateral on liintie niar'j;in:

posterior end witli lateral on snl)niar'j;in,il ridu;e sep.nal-

ed from shell margin liv <j;i-oo\c lor margin ol ri<j;lil valve.

I,en<4tli to 2.0 nnn (Isia San [nanito; Kaiser Collection i.

T\])c \la(ci-ial: ( ! \S |7)i)()."')7. Iiolotvpe. pair; len'j;lli,

l.H mm. Iiei'j;lil 1.2 nnn : l''i<inres .').'5. '.\A): V.\S I2.'5 l.v

paratvpes. 1 Indlun ri'Jit valve. 9 closed pairs, mostly

small: all lornn-iK Stanford Universitv .')2426. Dvvyer Ex-

pedition. U)(S3, Irom l\pe lo(,ililv, "divin<j;".

'I\|)i' l.ocaliU: Islas \larietas. Baln.i Ar Handi-ras,

Navanl. \le\ieo, 20.7 N.

Dislrihiilioii: Khis Tres Manas. Navarit. 21.7" N. to
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Islas H('\illa0ii('(l(is. Mt-xjco, IS..'!' \: a|i|)i(i\iiiialrl\ 7-

4fi III liiu'an = 20.7 in; n = 7).

OlIiiT Material Exaiiiiiiecl: MiAito: Kaiser (.'ollct-

tiiiii, liiifa lilaiua. Kla San |nani((i. Islas 'IVcs Man'as.

Naxarit, 21.7° X, S-l 1 in, fi pairs; Kaiser (.'olleetion, Isla

Man'a Mai^claleiia. Islas Tres Man'as. \;i\arit, 21.5" \.

15-23 111. 'i closed p;iir; CAS 42335. isht Nhnia \hi.j;(l;i-

leiia. Islas Tres Marias, Na\arit, 21,5' \. ileplli iidt re-

corded, I closed pair; LAC'M fi5-12.ll, I', .iiiclicir;i!4e.

Isla Maria Cleofas, Islas Tres Man'as, Na\;iii(. 21.1 \.

5-9 111, IS p;iiis, ;ill hut one ti^litK sealed: K;iiser ('ol-

leetion. Ishi .\lana ( 'Ieof;is. Ishis IVes \l;in;is, \;i\;nit.

21.3° N, l(i-23 111, (S sealed pairs; Kaiser Collection. S

sitle, Isla Crande, Islas Marietas. Haliui de H;inder;LS,

20.7° \, 27-40 in, 2 snuill p;iirs; CA.S 42343, t\pe lot,

Ishis Marietas, Balii'a de Baiick'ias, \:i\arit, 20.7 .\,

"dixiii'j;'; Kaiser Collection, .Majahiiitas. B;ilna de B;iii-

deras, \a\arit, 20.5" \, fi-15 in. 1 small pair; L.\C:M 34-

260. fi, Balii'a Siilpliiir, Isla Clarion, Islas Be\illa<j;i<j;edos,

1S.3° N, 4fS 111. I \;ilve.

EtMii<>l(>g\': Tlie specific name is deiixed Iidiii llie Is-

his .Nhirictas. the tvpe localit\.

Discu.ssion: This species dillers Irmn ('(inlililhi i^al-

iijKi^diKi in that it has a iimcli longer posterior end and

fewer rihs, ;md it is somewliat smalli'r. This species is

similar in shape to Coiidtilocdrd'ui kaiscnie except that,

unlike the latter, it Ikis :i snuill sinikeii external litianient.

It is also similar in sluipe to soiiu' jiixenile I'ai'ditids, such

as Cardites Idlica^tntd ((;. B. So\\fii)\ I. in Brodeiip and

C B. Sowerln 1. 1833; 195). hut can he (listiii'j;iiislie(l

In its central resilifer, its larij;er prodissoconch with ;i

niisecl rim and r;idial sculpture, and its wider, less sc;i-

hrose rihs.

Notes dx riir; Sol'thekx Solth .•\.\iKiii( \\ Si'i:ciks

OF C.\iii)rn:i.i.\

There ;ire ;it le;ist fixe pooiK know n species ol ('iirdilrllii

tluil oi'cnr on the southern t'o;ist of South ;\mei"ic;i;

CanlihUii cMiliilii Iv .\. Sniitli, 1SS5 (215, pi. 1.1 li^ure (i. (i;i),

I'^sticcliii lie \l,i'j;,ill;iiiis ( liile; ;ils(i Tnsl.ui (hi ( 'iiiiIki ;in(l

Falkland Ishmils Soiilli \llaiitic ()iimii Tills spccii-s is

loii<j;er postcnorK and is nidst sniiilai in (' imi ilnrini', ll

has 14 rihs and attains 4 hum hi lc'irj;lli Sec :ilsii I )<ll

ll9W: 19:5, 188, fif;nre3.6),

CanlilfllH ninifonnis (Reeve, 1843) (pi. 9, figure l."); IS I 1 Ul t

as CdiililiiK ,\rica. Tarapaca PnAiiici- Id tin- IXtni Imi ilr

-Maijallaiics. (.'hile. This species is luiim r piislciioiK, lias

9-10 rihs, and attains 4 iiiiii in leii',itli See ;ilsi) Dell i 19(S4:

194. ISS. limine ?, \

Cunlililla iNillidii ]'. \ Siiiitli ISSI p 43. pi 5. fi^incs 9-

9li!. Ivstreclio de .Mai^allanes. (4iili' Tlu- l\pc species el

the ',ienns, it is ;ippnixiinate]\ ii|iiil.ilei.il li.is 1 1 l."i iilis

and attains 5.2 iiiin in leny;tli

Ciinliulld sriiini (Hee\c, 1843' i pi 9. Ii.j;iiic LV 1S4 1 193-

194. as Ciirditd' Ipussihle sMidinnis CdiilUd idishiili^

Philippi. IS,18 2()-24 iinii X'liiiiii (iidiii diishiili', L;i-

iiKirck. 1818: did: Arlniolidlii-. pldhjipi 4V\oii. 1872: 254.

uiihi inn lint "Ciinldii iiu\lnili\ I'liilippi iiml (^)ii<>\l";

Cdrdiiiiii imri iilniii niiiiki? ISdl: .>(i-.)7, iinii 1 )ciii()\aii,

1800: pi. .'52, lignre -il. I'isci). lea Departiiieiit, I'eni. to

Aiica, Tarapaca Pnnince, (lliile. This species is (i\al. Inn-

ijer pesteriork. lias 1
4-

1 ~i rihs ,i\\fl .ill, tins .'! iniii in lensjlli,

Cdrililrlld l(yildla iKeexe. 1S4.) pi. !), limine 4S: 1844: 194,

as Cdnlitdi Ipossihle s\'iioiiMii; ('dnliiiiii pi/'j^iiKU'diii I'lii-

lip|5i- ISdO: 17d. pi. 7, fis;iire 3a-c (misspelled as "('
pi/'^-

iii/n" \i\ lieriKiiik 19S.):3li|, Islas Lelicis ile Aliiera, Laiii-

ha\i'i|iie I'niMiice. rern (d.9' Si i L.XCM 38-1 1 1 .4 I. to the

Kstreeliii lie \l;iij;allanes, ( .'hile. I ,ar'j;er speciiiu'iis are lou-

sier posteriorK. lia\c Id 12 rihs, and attain aiiont 4 iiiin

in leiii^tli. Heexe fit^nnil siu li ;i specimen, xxhereas Dell

(1964: 194, IS8 li.,.iire :5.8) illustrated a sxntxpe that is

almost eijiiilalc ral. presimiahlx ;i smaller specimen. See

also Maiincoxicli ( I97'>: Id. liijure 9i anil Held anil ( )siirii)

(2000: l:5d-139. li.j;. 7Ki.

Ciirdild jiiirh'lidiiii (lessiii 1888 ! p. 2d pi d. figures 7, Si,

ileseriheil Iroiii li|nii|ne. (Iiile. \x;is sxniiiixiiii/eil lix F. H.

Bernard i 198,): .')4
1 xxitli ('(irdilillii lunifdnnis (Reexe,

1843). Iliixxexei. Its original measmemeilt ( 14 mm1 is too

lart^e In iiuike tins pLnisililc anil it iiiii^ht instead he a

small specimen iil Ci/cliii-drdid spiircd (G, B, Soxxerhx I,

in Broderip ;ind (.'• B. Soxxerhx 1. 1833: 195, as CdrditaK

desciihed Iroiii the same liii:ilil\ :iiiil xxliich (.'lessin's fi'j;-

ure more closeK' resemhles.

DISCT'SSION

Accordinij; to Middell.nt (personal coiiiiiiiiiiie;ition, De-

cember 2002), wlio lias studied the exteiisixe .Vnstralian

fauna of coiidx loiardiids. onlx Cddi/ijlnrdrdid ildiifidtd.

C. kdiscrdc. and C. k<i<ilsdc match the hiiiiie iiioiplioloij;x'

ol the txpe species of Condijlocdrdid. whereas the others

an.' closer to the liint^e inorpholoiiA of Coiidi/Idcinid,

though dilferiiiL!; in sculpture and prodissoconch shape.

.Moreiner, Ciuuhjldcdrdid Av/Zsr/v/e. with its xer\ long

posterior end. is unlike other species of tile <j;enus. Exeii-

tualh. s]')eci;ilists in this group max xxisli to propose ad-

tlitioual generic taxa to iiccoinmoikite some of these spe-

cies.

.VCKXOWkKDCMFA'TS

I appreciated the help ol the lollowing curators, other

personnel and their iiistitntions, xxlio made specimens,

Iilei';itiire. ;iud iuloriiKilion axailahle: Daniel L. (ieiger

;uiil kindsex \ (iroxes. Natural IlistoiA Mnseiini ol kos

;\ngeles (.'oiiiitx. kos \iigeles. ( !aliloriiia, liS.\; Fdi/.ahetli

Kools, Department ol lux eitehrate Zoologx, California

Acadeinx of Sciences, (ioldeii (iati' Park. San Francisco,

C;iliforui;i, I S.\; Philipjie Maestrati, .Museiiiu National

d Ilistoire Natiirelle. Paris, France; |iilio Magana C., In-

stitiito X;ieioiKil de Biodixcrsidail (INBio), Santo Do-
niingo. IIeredi;i, ( losta Bii"i; Txinana Xickens, Xational

Miiseiun of X;iliiral llistorx. \\ asliingtiiu. DC. L'S,-\;

Joan Pickering. The Xatiii.il llistoix Miiseum, London,

England, IK: Paul Xaleiiticli Scott, Saut;i Barbara Mu-
seiiiii ol Xaliiial llistorx. S;iiil;i l^;iiiiara, (.'alifornia,

US.\; .\iinie l.one Nedejshx, '/oologisk Museilin. Copeu-
hagi'ii, DeiuiKirk; ;ind N.mcx \oss, Unixersitx of Miami,

Mi;iini. k'liirida, l'S.\. l,xle ( ';iniphell, Kirstie L. Kaiser,
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and (iarol C:. Skogiuiul ^ciirniiisK made avail. ilili' iiia-

teria! or iiifonnatioii Iroin tlicir collci-tions. Peter Mid-

dellart ol'tiie Aiistialiaii Miiseuiii. S\(liie\, Australia, and

Diego Zelava of the Museo de La' Plata. La Plata. Ar-

gentina, pnnided .some iiiforniation. Alan R. Kabat pro-

vided a cop\ of a searee pa|n r I .iiidsey T. Groves, Kirstie

L. Kaiser, and Paul Xalenticli .Seott made helpful eoin-

luents on the inannscri|)t. Seolt Serrata and .Sarah

.Spanlding of the ( .'aliloiiiia .\ca(leiii\ ol Seienees ami

l)aniel L. Ceigerolthe Xatnial ilistdi-x Museuni ol Los

Angeles Countv' assisliil wllli SI'.M illiisliations; Paul

N'alentieh Seott prepared ihc plales.
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